The interaction of heparin sulfate and adeno-associated virus 2.
Recently heparan sulfate was proposed as the host cell receptor for the dependovirus, adeno-associated virus type 2 (AAV2). We show that although heparan sulfate on the cell surface may contribute to the binding of AAV2 to permissive cells, the amount of heparan sulfate on the cell surface as determined by flow cytometry using four different monoclonal antibodies does not correlate with AAV2 binding to cells or recombinant AAV2 transduction efficiency. Experiments with either mutant CHO cells or cells treated with chlorate to remove sulfate groups showed that sulfation was not absolutely required for infection or binding: in the absence of cell surface sulfation, recombinant AAV2 was still able to be transduced in previously permissive cells. Heparin is commonly used as a substitute in studies of the interaction between heparan sulfate and ligand, and we demonstrate that the binding affinity of AAV2/heparin is low, with a K(d) value of approximately 2.0 nM. A study of the direct interaction between AAV2 and artificial glycosaminoglycans showed that a high degree of sulfation on heparin was critical for the ability to bind AAV2 and compete rAAV2 transduction and that both O- and N-sulfate groups are required. Overall, our data suggest that, as has been shown for other viruses, the presence of a high-affinity AAV2 receptor mediates AAV2 infection in addition to the low-affinity heparan sulfate binding.